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Abstract 



PROBLEM TO BE SOLVED T0 ...e,^ 

SOLUTION: A goniometer conipnses ^^^^^^^'^^^^^'^Si^on of this angular contact tool 12. The linear 
Setector 13 for measuring displacement of a^^^^^^^^^ ^^^^^^ ^^P^^ 

position detector 13 has a ^'"^'"9 J^; coUs are arranged in the forvvard and rearv^ard direction of 
drcuit. In the winding part 16. a plurali^ of co, s^^^^ 3. ,3 the same phase The 
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3n-2,fe©-C*»J. l?iBi«#|5!88«> t5ia=^'f^l'fc<fcJ>' 

©-C * 2 ta«©ft SPSS, 
[if 5] mtimnmrnt. fijiB^axomL/c^^ 

if >}<^4 iB^©ftsa'i^So 
m^m 6 ] iJiBiJSs n/c^fioss^w*^^*^ 

^3 uif*«5 ©t^-rn^HciBmoftgfflS^- 
mLxmti ■?>figK:iBS$ n?c«is©.2 xmmi^t^^ 

^^iijS^tifc4iiiea<4!l«:iittiU-CBijlB#^SPtc 
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Mbt:tB>^ttic^<43nsfe®t:-*0. A^-:?. bFt^©M 
-C3rS© f ^TltlS^«3 iSl^-CSl-tXfiXO . BUIBtB?* 

eqiE{i(cit.G-cffiBmMi&§smgp©Buta#^gBtcMT 
a*ti£;(ig*i^^kt-i> c ttc J: ►) flia i ■^xmmt&z-X 

s$n/cK®ai^?ssam^^. S2^>c^f«©Be§©Tn 
ccf5D-csnf^.ts*i^?&«t4-c. #2i)^«^tc^e3ii- 

i) ^©«*iM«c*iBtitBflBi«Jf.^gm©^Ci ilb f 5^ 

mi-r5fe©-c*s»«« 1 *fci*w*«2iB*s©fts 

"^[Siis] Bfriaai^{4g^HiS». a^iis^^ti 
=&mMW^ff4tBft©^<tr*iffi-r^.<^fflS-c*-^-r. m 
ta©ssiffi-^t?sna3n?.ffift©:3^ji.i. s^fig*^ 

U-ClglB:^ Jl'© > 5^ > ^ ^^^"^ ^ 

20 tmm^t. mnwt'k^i'- mMmw^mt, b-jib 
^©=. ^ ;w©ai;^sE**a^^^^^i ^^^'^s*^^ 

^s-^^r^fiKU, cn6«l^©?^flSUi:^>ffi#tcfeW^M*i 

mti> h<Dt ucn^m i *fcwf#««2 fciBa©^ 

[i«*^9l |ulBfta5Sfti!*». *SS>]«!^©Hm?r 
't?SfeilLft§P?fJBSffiF^©^^ft^'^*^'^^*^'S^^^^^^^ 
30 LI«*Ti8©l-^-rn*^(ClBtg©ftK««JSS. 

1-^>i&cf^tScctei:r6t|^K:^}^^n/cfc©-e*f3. 

m^m 1 1 ] iJiaatMtt. MHiESofej^cc. 
^^ommgi^wsi*. i^-nMfi<mnm.<DWK<o 

a» ^fi]M©ffi5©^«!l®«^ff^^^^^<^*''^ FiCfliB 
©-c*5ig*^l OiB«oftSSl^S. 
[0 00 1 ] 

{m<om-r?>m^m c©^ww. a^oiMM 

50 ^u;^^u-+S?©ftif«S*iS«:*5t^T:B. mmxvfc 



[0 0 0 3] fflifmiSK:*5C^r, >f>7-Y>-cai-fftS 
r s.j^s»iBi«#icj:-,-c«M©ffiif}]nxgi5cc!f)iJiS 

ikmm^^<Oi)^^h (!t#S4^2 6 3 0 7 2 0^^). 
[ 0 0 0 4 1 . 

''[0 0 0 5] yvy^-:ru-'^o±mi.cnmm'^S'l:^^ 

*,©«i5n-cc^s. aiA^soSK. PSD (tess 
[0 006] c©flk©ftS»J5ESt u-cti, ®«ffia=£ 

?:ISiSa«<e5KMitl.. fflt-f§P©Si^?rCCD*^7t:-}f 
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[0 00 7] ccDifeB3©ge<3». fflsa< SdS-ct. 'b 

^:t^fiX© t> © «t 2. c t-c * 4 . 
10 [ 0 0 0 8 ] 

[SS?:Pi?i-rSfcfe©^S] C©^Hj©ftgS'JSS 
« ttEia]S!^©D!]flgP?:0fi£T^Mffl'J©ftgP}i$fiXffitcS 
)«.U-cftS|5mffiW©IB^ftSK:it.i:?cit^(4S©^& 

^icsftapsfsmi^ c©ftSPSM*©fi^<a^<^^ 

20 ise^^^^ffl^--^ji'^©^ifi®^»'*®:^;; 

mt d © J: ^ (citsicitifa{ig^aii§t?^#ffi-r ^© 

itti^{4g©^{4*l^":*Bgl^J^t'i^fc*^ 

30 l*©«>©5Cfl|RSL^t,^= _ 
[0 00 9] C©l6BBtc*5i>-C. mitEftSPSWAt*^ bo 

lBfeSji>M©cafta5rt«^«Abt:MW©ftSBffJfiitfflKS 

ftsp-som A^ifii©s:^<4^<i^* 0 2. a^tiLgPo^a 
liriBii^s^feg^Hisit. mmi^t. c© 
^«iJ!*i5:iai^:&isitciiiiS«i ^n-csjia^^sp©^ 

c©«mtG§siitt*^ftgP«fei!^®H5iait^^fiSi5 
[0 0 10] c©ifeB««c*5i^-c. mtmmm.m.^{m^ 

^^mh. BulB^iSlW, «tS{©3'f;i.*iffi»loSgi5tt 
(Djlii:&IfilK:afe'<6n-CP!ta©^£fii£tt#tc j: -o-cMS 

n^*.©-c*^. trmmnmrnt. S3^;i'©sff*-e 
n-enasi 0 a b . -eta 6©^* p,ef^)SS«w©jiis 

[ig4Ct& Dfc^S©SJSM»«Fti^c^^ ^ SiHS:7n-r«& 
50 ^S8». iiiH©lX'9tH0/cSS!E«:. ftlSCRt;/*^ 



[00111 mmRc^ 

nRz^/xa^WLxm^i^^^^i^^^^"^^ ^^^^ 
[0012] wi^ii- me^Kii. am[S§gPtt©4SSP 

>M^lctelf ^ 0S*^i=> 9 0S*-C<D®ffl©M»«t 30 

A^F,m)«r ?.»i«t^- ^^^^^ ^ ^ 

S9 0KA^6 1 8 0SST(DrBHOM»«t«:?,f^6 

cticj;') •!J-^>MISicteW2>0K*^f>9 0g[S-c© 40 
iKHco^SiWb. 9 OSA^e. 1 8 0g*t?©«&H©K 
laWt. 1 8 0 KA^ 6 2 7 0 Si!t?©S6H©Ht!(ffiS 
■(t 2 7 0KA^*i3 6 0KfC©SiSH©Hli«t^^b. K 

y©«M:&|fi]^mtt->^ |-0:i-7H2 -. hU-CiW. iiW 

•c# s/c c©iJ--r>MiiKWb-c9 0K(itarn/c 
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2 ©5Si)ittb:/3fi^^4fi£-r ci t.-ct 
[0 0 13] C©i:^>«:. Jif^ H-^-**6}B^<!:b-C« 

^ si^i^-e n-^n^T 2 o©3^?saiii:^m^5:4fiXi' ^ ^ 

Hl:bft^». s ine s i no>t-C*-rc<t*iT^^^. 

ft^« coses inc. t-c5^Tci*s-ct4fc©-r:' 

#(Di5^iISl«©*>®'^*'5- @*'CWfflnJt>©-C*> 
5 BljieT:^Oi^?iW15]K-C4fi£3n?cfiiH2 

o©3SiSaj;^ft^^A^i>, cnf>2o©Sij£ai:^ft^ 
«:fcWSSitiffi©fflMM<^*^^^®^'^^*^'^*^^"^^^ 

[0 0 1 4 ] ncte. mm^nVit.\j-c. P©J:5fta 
?g,SWCj:^-C3>f^l'©a 

-c ffii4<*i^a^*4ffl^*3^*?^'^-^ -v -Y7© 
fc©«:ffii,^-cfc<fct.^. BiJ©**s}f5sgiu-c. eatE^gf 

MCU-C4>J:(-^ C©«^«. ii^;W©ffi!j©etti*3T 

1 -^©n Ji'O-S*^^^* ^^^^■^^^■^'^'^^"^ 
Jl.©W«amEA5ii«T?. C <!: ^cnc?>■. 
[0 0 1 5 ] c©^B«K^*^ii> a^iasi^ . 

ffiSti KX3'^J^©**^W^'*J=<• Z^^^a-f^Hi 

0 ftsa"jsii^/m©*>©i-c#s. wm^ 

A =&<^tli>pfSl©^{i:^lSl«c^ -ClS-^ie^^J aj: . 

©*^*^ 1 o©n ^ ;V©-«A^ -c 

^&-r.&ra-c-?-©=i>fJi'©w«r^®5*^^** 
ii) TS!^tt©^^b*5> :&=i>fji'r^-r-m»icec^>© 
§3^jKDmE5:-en-enm<3iiib-c^ne.?:}]n© 

g^c|t.l:TfTS©JS!ffiMiK[!m4^c^^e^»i?:^n^■^^^ 
■r«^©5iiif£Hi^ft^ («?!iA.i3:-9-'f>RJJ'='^-^>M^ 

<iSCtAi-ctS. m«« ±iB©J:^»K:. oSA^e. 
3 6 0 S 3; X'© 7 ;V©<4tBftffiHt^ ^ £^ i 
fig-eS) 5 |Hl oaS'fttt^''^'^"^^®^ Jl'©ai^mE 

^Js*i?:'en-en^n-r«»©3^sfeW*<i^*^"^*® 



(5) 



\ SIC cnhmn<Diimm^<^^^'i^^^^'^ 
r 0 0 1 7 1 o/cW©«^. um^'^mco 

2.. 



^#ga20 0 1 -7 4 40S 

^0 0 19] 3e>tc. *i£B3cD»ocDii*tc'(tf^«. 

f ^com-U^^^ 3 6 0 ;H5lSCD(ata^^tlc»» 
[0 0 2 0] Se.lC. :*:ffei!a©Sfl(DlS*K:tJt^«- fl^^a 



(6) 



lltvx^^^^. cmmm^. como±ii& 

10 0 2 11 cco^a^oftSaiSStcfcc^-c. mfnm 
oTtst^o '"'^fSSSI* 



^6820 0 1 - 7 4 40 8 

\' n 0 2 5 ] -< H 1 IC(JTS2 

rTslSi^ClfASn. ^A3CC^^±^4CDTP4 
k:J:»), dllMOTS2<i:aiM©±M4i-c^*n-c. ^ 

piatStl-CC^^. pJ^ESP2aa{i. SSjif^^ 
;Ba#tCfwsaJt^2 9at. CCDr-^^SP^f 2 9 a 

Sa5^^o*.cm«29b..^2sr2S;.^ 

^^s-eJb^4^TP^2H*^c<t^'^^*>^J= f^"^ 

olfftKli. TM2©m.HfcJ:^mvS5^^^J'?^ 

^4SS*^^c^b^ft^^^-^-^'^^^^ ^ 

COO27]TS2«.0T©J:V^3.#.--bffl^^ 

" ?;5it-^SJ;-^>.>^««TM2o«^-^ 

«Tia^2bC0iaD^4ba. 
xT-'<>FteJ:y='i<b5>i'i*>. ^^^^^ 

1o02 8]Iil3«. ±S4©-o©»««S4A=S:* 



(7) 



to 0 3 0 1 ftSBSWA 1 2 ©ttWCGflftSPl^^^ift 
it 1 4 a-^ 1 4 dli. ±TCC«n/c2*(DS}#b^ 1 

*^©a!il^f>2 0. 2 0«WC^»@«^^*^^''' 
t F 2 1 . 2 2 mS-r ^i^WcD^i® 4 

W®^-^H2 2», 04 (B) «:^.^ 
Stlt« ^f«M4ACC±T^I^^C<D^^ttaSCC-^ 

LW2 5.c^oT^;c^^^nx. 

I a»ffl^tt(*2 5«EIS:^-<^l'«^^^^l;^^ 



#^2 0 0 1-74 40 8 

^Vi'-c as^(4a5o°ai5cc±:&-5^tHUT®^snT 

J^^SIteSS^^l 6 a«- ^^SPl 6CD±^ 
c;|;.trW4 A^i^^^^^^6Em^L2 3*^6^ 

Iteli'g?!?^^^ ft..l^«4^i2*Bisaacc 

To 0 3 3 1 i^^cDS^ttS^^tHg 1 3 
ccD<?(r». ^liJ^cDiEjaiiS^^ttSl 3 tbX. ^XO 

^^kj$-^2-oo^£ij&ai*<i^«^fc''^'^- 

^^36oLrS..Oliffl--C..l«t^*^^J 

;&3^;l,La LA. LB. LC. LD. L/SO-Y^^f 
^^>;.Ai^;tU, Mmit-^SPt*17<I)*Sa517a*^l 

i4icD40CD=.^;VLA. LB. LC. ^DCC^^TS 



(8) 



^&B8pIS|-C*2>. S:3-VJ^La. LA. LB, LC. L 

4 45 46. 47. 4 8. 4 9 'f;l'L 
a LA, LB. LC. LD. L^CD^^ramEVor^ 
VA VB VC. VD. V^^r^n^nS^'^ffiU. ^• 

-^s in0sina>t*iJ::^cos0sincot^j4*i 
^tain]!S4 2.cA^L.^CDffi*i«^^inea^co 20 

T 'J . - b -C^^W^ ?> C i: *^-C t ^' f^^ll I 



^#320 0 1 - 74 40 8 
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0\ 1 (A) l^m^-ri>^^<^- :&r3^jKD»mE 
V« VA VB VC, VD. V^omimiMm 
CC^BcS.ail (A)CCfcl^T, *>5r.^^W(D^^^ 

! VA VB VC. VD. ve%^n^n®wcffi 

^;ULA. LB. LC. L D(Dtii^mi£V A. VB^V 
C VD=5:TiH^;(l)®J:^Kvi»-r^Ctt:- 01 
1 (B) ic^-rJ:^^i:-^^>M^^®«*i*'^J^ 

(y^—VB) + (VD— VC) (1 ) 

[0 0 3 81 Sfc. rfPi^«i^lHi8S4it:-». r^^f^l' 

La LA. LB. LC. LD. L^CDW^^EVa, 
VA VB VC. VD. Ve5:Tie^(2)OJ:MC 

mn-Thctx. SI 1 (B) «:^r<fc^^c='^-<>ra 



■r.2.. ^la^^-r^WLa. LA. LB. LC. LD L 

/x/A_v«^ + (VB— VC) + ' 



r_c o s e s t n 0) t J t?*.^*^> "^^ -""^^S 
*tL-c9 os©-rn=&^-r^.©t:'S,5*^63-9-^>ii3m 

0 s i n CO t J "C7r?T. 



(VA-Va) + (VB-VC)-VD "^(2 ) 

s^ttKi 8 0S<itaiSteJaffl^sci:^. m^^c^. c 
^>«^~^^^!ltt^.?/vc-v'^^^ 



« ^ >mnm<o^m\hijmni: r- c o s 0 s 

s i nco t J ©$*-r«ffl-rniiJ:t.. ncfc< ^ (2) 
oig^icf^^r. TiB©^ (2" ) ®<f©*1f«i^«. 



(v.-vA) ^ (vc-vB) + '^""Zmt SBft0<^os*>^3 6OK3.-c©^ia^c^ 



(9D 
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[0 0 4 1 ] cc-c, mmoy^^^"^^''^'^^'^^ 

^cDW^mEVa. VA. VB. vc. vD. y^^>J 
sjj-r^. m^u. HI 1 (A) 

^>MlS#t4©^SSttl:^1t^s i n e s i ^<^l^^l 
oses.ncotCCfc..T«,illl (B)2JO^ 

u-cans, cn?:JS>iil?^A%fflt^^^^<!^^ As 1 

n0sincotRD^'Acosesin<otincD CO 

jiHH^AA^jaas^satciSDT^^kT ^ ^ ^ '^'J 

10 0 4 2] -9-^ VSlD'-^'l^-^ 

isinesincot^^ccsflsincotCCfcC.^ 20 
«^ s i n 0 c o s e ©atBfiS^ 0 ^^^B^ 

9- 1 26 80 9#^IEtc5^3n/c!$'(*i^ffll-^^«'5£-^ 

[0 04 3] ^.i*J. ai 1 (B) «:7n-rJ:^(c. l^-f^ 
Rt>-:.lJ-^>M^!t#tt<^^«5ai;b^^^ i n 0 s I n 0, 30 
VrO'c o s 0 s i n o) t tc*3l^ 5ll«^ti». ftSe 

?Sai:>3{i-^ sin0sinti)lRiycosesina)t 
s inc.tRf>-coses incotiti. 
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»fj:< 01 1 (B) (cin5n?.J:^tc, 

1 1 (B) ©w-cit. ti.-#.?:^^^^ ^(ommom^^ 
[ 0 0 4 4 1 it ^ >Rc/3i^-^ >M^!|#i4©5:s«fe!ll:^fe 

i n0 s i noitRO'co s 0 s i nwtiCijW?. 
mmWi s i n e:&CP c o s e (D{iffiJS5> e cD^^blSB 
B ±Ba*ifet«©<t5«cOS*^636 0S^^©7;ue 

i^apj«fefifflS5H»3 6 0K*ii©«e©sfiffi 
tB®HA53 6 og*isS©iifi:®^H-c*oT<tu^Ja^*s 

[0 045] 01213. oaA^ei8 0g$t'©«BHT: 
- ^^§H6». *?3l<^HilSB«:>tIcST^2-^(Dr^'f 
;bLA LBt-^O^mi^^^W^^^^ffi*^'-^'^ 

^=3>f;WJra^^PaimiIVa. VA. VB. V/S 
4A*b, TI2Si (3) ®J:^Kj^#-r€>Ct 

n e s : n c t ^iJSU. TIB^ (4 ) ®^ J.'^*^!" 

fi-^co s 6 s i ncot^r^-r-S. 
VA— VB -SiO) 
(VA-Va) + (VB-Ve) -^(4) 
[0 046 ] 013». 0S*>690e[S-C©fSHt?© 

^ 1 6 wsDt^ai^Hic^tES-rs 1 ■< 
JUL A t -eoBiit^c^ 1 '^'-^tstt-j 6 n/cffiSja -f ;v.L a . 

(i §3^;U04ig^rBimEVa. VA. V^?:A^b. 

Tiast (5) ©j:OtciS@-r^ct-ciJ-<>K 

»!t#14©«>fi*-^*^"^^*'^*^^^ 1 ne s 1 n 
^T^ifiSL. TIESt (6) ©J:^CC«#1-?>C<b-t^:. 

0 s i ncD t^r^t"^. 
VA— V/3 -^(5) 
Yj(^_V a — ^i. (6 ) 

[0047] iiiBos^w-ctt. w?9rt^wiSBa©fr'#ic-e 



(10) 



[0 04 8] CCDii-^. a-f^V'LA, LBOr^^H^E 
VA. VB?r«#ts]?S2 5-C!gi^-r4C<!:KJ:f3. -&© 
i^^^Sm rVA-VBj ib-C, >Klt!|$14©5E?t 
W:^(t# s i n e s i n 0) t ^4fi£-r 5 C i t ^ . 

a-^juLA. LBcommsnBy A. vB^mn 

088 5 6 Tttl^ b > ^©ftoe^^V A + V B 6^mE 
m.m^ b7t-hm& U/c^^ffi V N ?:«^I118S 5 8 -C 10 
•M^-r2.CiCcJ:f3. rVA + VB-V 

BcDiaai^i4^{bti5iDJ:^«:se^$i4^J*-^-^^^t-r 

5 7li. 3>fJbLAX«LB<!:P^<^5l$t4=l:J^-^^5- 

[00491 iei^i4®«^ms 1 3 <Dm<Dm thx. mm 20 

rfeit-^c ^©li^- lffl©3'f Ji'0=i'<^i'^Ktc*H£: 

mib\i^(D--m^^-riy(0-C, Hi©=3-^;ULA^K 
W-c 0 c © 3 ^ L A ccit^JicJglAm^^ R I =^«^ 

■C3 ^;UL A©^^^P^mV A©«tiRX^*^Si*t^'ft-r 

cn^c)c&c•rffi^^fK^RI©3S^^ra©mEP5Tv 

R©»^i)i!c^*^»ii^<t-re. !S!n«^-R 1 ©^^=•P^^ 
EV R ^ >H?S!^tt©3?ita:>3<i# s i n e s i n 30 
a>Xt?fUL, n>f;^LA©4g^^lamEVA=S:^1^-^> 
H^!^©^<j£m:':^t-^c o s 0 s i n CO t t^^&ii 
« -tf^>Mti^t31^-^>H^i*5i'c;^•rS^2.9 0 
S*i«©iH©ft sea icfc W ?.^14tcM)t.-:Jt:f 5 C i *5 

■c#-5. i-^-c. cn5©^Ssm:bffi-^^fit@l^tH@8S 
4 2 «:°A:^3T^ c i fc<fc 0 . ^STi 9 0 K*?iS©te© 

[0 050] SI 6li. 01 5©^Jfiai-C*>). Stt^ 

C©:5^5-a'<^l/LNti. ®«lC5§SPt* 1 ^ 0^(4©* 

*5 SM^lC^gPW 1 7 ©?f{4©iJ^=&SW^c''^«fc ^ K 

^©ia^^iK:seo-ciS»u, rvA + VNj 
?||^«:J:-:,-C-9--<>MSc!^©^^!±l*f8^s i n0 s 
ina)t?:^t> FVA-VNJ ft^ii^li:^^-:'-^^' 
>M^!|$14©^ijS6ta:^)m^ c 0 s 0 s i n CO t 5:4 

[ 0 0 5 1 ] 0 1 7 «. mmm<om.i^&m^tiis 1 3 k so 
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{i;?|S)(cvS -.-cms® t- ^-catJiJS b -cSitTfS 

3^ffim^?:> &2;x^sii©ieB©-rntc{DC-c^^j:^}i 

ifiM^S^tt-^- §2^X^mK:Sliia3ti:^>fig^J&§Smi 
7i?:ft{iT-S„ S2^X#«liCS«i3n4S^^@W;^X 
8Sft^«. ^©}gi>sM^*5^lK§SP**SP2 6©^*)je 

5. c©^'f7-©il^<4S=^tiliSl 3ic«, 

«^|f1¥ 1 0- 1 5 340 2-^^^#atC^j^3nfc4>©*^* 



[0 05 2] a^ie^SW 1 ^ f>i^©SSI5 1 7 a 
i C©SgiJ 1 7 a ©JHHKfIiam5£©f f 9-C«t!l«S 

31 b-ci2S3nfcffiifu2s^smsi52 6 i%^tf. 52m 
[c>gajtt?i52 6i*. ?attf*$fc»a3im<*-cs.»5. 

Rl3!-rM«K]Ct>^f$tt*^a^c ;s J; ^ (c -CI J: 
i» mu^ 1 6 1 tBOstifuM-^tc J: -5 -r^M^ n i> 
iki^i^PWi~PW5i, ii:i^^{4:&isiYK:ML-cs 
ni:^{4StclEM3nfc«IS©2^X^^SW 1 ~SW4 i 

:&$tj. r^i^i^pwi~PW5©»». i*fc»itfi: 
©«^t?&o-cJ;< > ■?-©iHgfcjri:-c&-^-cJ:(,». 
[0 05 3] C©ii:*^<4!H^tHII 1 3 tcJ: S t^WM 

fi/c^iifaas©S!{b(cceDr> {g«i&ggi5Wi 7©ie 

T-I.CttCd;«3< UXS^PWl ~PW5 tS2^>:^^ 

swi -SW4 p^©ii«*s-^3!>^^m*t^ii:^fiESKf&D 

SW4 ©ieg©-rntcit.G-csft*fii'PiM^^'^> ^ 
2;x^sgswi ~sw4 icgsssns. 
1 ~ s W4 ccs5ia s n i,&mmm:h^^mmt. 1 ^x^^ 

^PWi ~PW5 *5 itB©3£itft-^(cJ;-5-cSatc®^ 

3ti^/c*tc, ^©mmw{4*a*5(i]^g-c*'3. ^©Js*i 

M3^*«»ft>^pW*SP 2 6 ©?K D 3M L. f 5^© 1 t- 5^ 

picta^-r-&^i4s* 1 ^ji't u-cJl}fflfl^^c^n-e 
[0054] 40©2;X^ii^SWl ~.SW4 «. 5S«I& 

*5t,.rfr«©raPitMeg3n. §2^x«^swi-sw 
4 K:iD-2>il^m;^?£«Eft-^®^*sM^*^> BifM©!^14 

g^ttimto-c^^-rsi&^ii. #2iX#^swi~ 
SW4 v:^cimm\ii:fj^m^<oimmmi}\ -^-^^ 
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[0 055] 01 8«^«a§Pl ecDlelSSH-C^O. 1-^ 
i^i^PWi ~PW5 K»±tji©)i)m^i5tfi-^ 
:iLh. sin a)t-c^i^i-) j&^Entt^ns. c©i^x«siP lo 

Wi~PW5 ©iijIl(ClBD-C. M^USgSPWl 7©®Sv 

©Mlft!|t14-sin 0. -cos e^T^-t. -r^r*^^. S2 

{4gxlC>Ftt&U-C2ta®M^^ttsin d. COS 0&Cf^ 
©iltB©M^14-sin 0. -cos d-cmfSmS^tifc 

0 = 2 7t (x/p) OJ:^^M<?^"^*^" ^^-^ 

HSU 2;^^i^SWl =&i^-'<>+aib-c. 

rsin e ■ sin o) t J "C^L. 2>X^^SW2 =&:3t>- 
-OtBi LT. ^Otii;'a<i#* r COS 0 • sin CO t J T' 

^T. itc, 2;x#iKsw3 - -9--r>+a«tL. 

-C. -ecDHi^^M-^?: r-sin 0 ■ sin o)t J "CTnU. 2 
^>:il^SW4=S:V>f:>-X-3-9-'f>taiL'T, ^CDHi:'! 
r-cos 0 - sin otj -CTn-To 

0 -9- >^ >Hia©tiiHMlS=S:^-3^ 1 (Dmi:}^m^ < 2 
sin e • sin 6)t) *n#^nS. a1f>f>1=af7 

( 2 COS 0 • sin o) t ) i)mfi>tli>, ^Cfc. 

QMbofctotc. mm^2] >&«iBSL-r. JiiT-c». ^1 

<DHJ:^^£fli£m#«r rsin 0 • sin 0)1 J vmt>L^ ^2 
©m;»3jE^m-^?: Tcose • sin co t J -cm^T= 
[ 0 0 5 6 1 C ^ t-C. «^a*tflit^<4By (C*tl6Ti> 
^ 1 ©M^fiisin 9 ^WMmt L-Cj#o^ 1 (Dtiitl^^ 

^j^^^sin 0 • sin CO t mc^mmmmu{im.y 

(C^to^ 51^2 CDMtitfiicos 0 ?:tiflSfiii U-C^o^ 2 
(Dlli;>3^«tM#B = cos 0 • sin o) t <!:A^lii:l:3 n^. 

mm^^-ch-^ -c 2 mommmwL^n'o 2 oom;^^^^ 

(Dmt}iiMm^ { A = sin 0 • sin £0 t i B = cos 0 • 
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sin cdt) it. U^<^hinfc\yV)ly«DtiitSi.^^<^^ 

i.^:H^ti>ctf}^-c^^. ttc, ±ti(DX'?ic. 40© 

~SW4 ?:®»lBga5MSi52 BQ^DiR 

b f ?-© 1 f ^ p ©iEHi^K:fci^-cMS©raPg-eiB 
©U/cfiifiSta:. #i^giJ16±f*©-9--^X?:JS»r£-.ggi}tt 
§152 6© 1 f-? 5^©®HK:iil5*ri5-rSJtlJefl«J^1^3^-9-'^ 

[0 05 7 ] ±a5©ffl ^ . JilBi»fi£©SS®Mit^(4g<^ 

[5ifeSu^/Ji''^'<!:lsi«^>2ffi©a:^^fl£<i^ 

(A = sin 0 - sin o) t i B = cos 0 • sin w t ) 

I^BiSi 6©2^^^i^swi ~SW4 ix^h\iitiiri>ctii^ 

^f&^mmVX, HaiB-!*-'<>Ml^sin 0i3l?-'r>MSt 

COS e<o&.iiBme^^-ii^^f^mmmic^^-^tkm 

[0 0 5 8]^^«. HI 9». <2^©R-D 

gpi 6©2:^=^^swi -SW4 *^6Hl;^^ns^vf^^ 

^■?dr-/7-©2t0©ai:^3tirL<t-^A = sin 0 - sin co t i 
B = cos 0 - sin cot3i5, ^n'e=nT:^ni/^^iS6 

0 . 6 Hc a;^ 3 ti -5 . miKmnm.m^ e 2 -c tieta 

fl<i.©f^^i?^';V-f-5'=S:^l^- if-f'-^ • rJit-^f^fe 
anli{|6 3*^e.^&tBft*fC*tlt.r51f'Y>fiisin <t t 

3if-^>fflcos ci>(Dri-vi^m^^^&-^^' 

4-CW ^^»S6 0. 6 1 ©ai:^«-^®S=S:**' ^ 
og|©g6 4©W*tc<fc-,-CJ®^X{4«^lHl886 2©{4 

JO mm.mi'^ium-r = ? 1 e 4 © ui^*^ 0 k: ^ tc 

[0 05 9] us^imicj^^-cmu^ 1 6 © 1 ^XRo- 
2;^^^iii©'/>f^^^>^*^^<tTsctK:j;o 2y^m 

±ta©<fc5^i:{4ffl1^ai|BIi!8CCiJ(,>-C«. sin cot© 

[oo6o]02ot3:. ±%z<ommmmM&.s^\ti^s. 
1 3(caffl$4a-^>ttffl*^ffiIell^8®<^!l<^^«I*T^■r. c<om 

«. ±iB©^IS 10-I53402#)7n3n 
[006 1 ] -^^K. 02 1 tftK. C©ftlf«tiS©P 

iaiis©-^j>fci5i^t-?>. mmm^m^m:! o{t. mi 

0. ftKaijs^9©@i!Sgi53 5©m^j». mmumsE^ 
[0062] m^mmjt^m e b. a^esi^ius 1 

3©[aI8SSI53 5-Ct#6n^.itifilCig<^t1i9Jfii«:. n^y' 
50 -dfK:^g!!T4KiSllitfe*W-rsfco-t?*?). CCftS 



(12) 



SIHI t:-> 1 8 . 19 AiitK:±T^iSl)"5Ifi6'C*> -pT. 

mit. mmwm^i o ©^tiv^s 3 9 oc^ti^t 

[006 3] c(Dflim«(®aiE:&ffi. ^j:z>mm^-f 
ftSoa"M{f©«BS?r02 2i^^icsiBj-r5. i-r. lo 

■7A3*T1^3-tt. lftlrf«:iBte-r4 (Rl ) . tiK+4W 
». J^4*JTM2rt«:jiA-ri>Ci-C% ±T©M4. 

2rfl-cftif?.ns. TS2*^. 0 7tc7j^-rct^^i3>s-^ 
> F ffl© ^) ©-c* . ±§a 2 *5^i!)"5ifig^ia"r.^. 

3J-CTP53-li?>. fllf 6n/cSWW*5TS2 

©|gfflKS-r«.*-C±^2^TP#S-li-Cfll:f^iTl^ ^ 
A3*±^Kei;3i±-l. (R2) o TS2*i. S8(cn. 

©S^ffii^i:^►-tS2®lii3 J: "3 fem^©:^-^^':^ I- a 
^F^Igtt^eeiCi^^AaOflDE^rJISI^L. (R3) . 

^•rs (R4) . cmm.<Dik, vi^3^±.^t8.ms-& 

i, (R5) . 

[0064] nmrnm^Qicj: z>n^owmt. meic 30 

^T<fc^cc^Tt>n5. ma (A) (cn>TJ;^ic, WJ 

±ffl!J©3t?^f> 1 8fcJ;f>'-e©T:^-ciS^^tea5fpi 5 

J:M4CcSl^P.n?cmi^<D^'f K 2 1 , 2 2©TffiCC*¥ 
UffW^ntct^fiSKl^i, -^-Ofcfe. ftgPSfetbR 1 2 » 

[0 06 5] ±M4*^TS2[^tcilAl'> 40 

tmm ^ i . c © sa'jss 9 itim 4 i ^ttc^t^ w 

©fflif gPt^tciiA-r 5 c t cc^f 0 . WJ > i'*' ^J^f 2> 
ftgp^* 1 2 (i. TffliJ2^i© 'J >^ 1 4 c . 1 4 d © 
ffiiffi*st5WW©I!flft gP©i3S{SJ©ffiK^§ ^ ?S -p < = ^ 

©fcjf) ftgp^fttsi 2B. a»ffl5*t4f*2 5©m4a 

^D. C©^«:#-^T. ftg?Sfi4*2 5©±i'J©^}* 
©i ^ , Tffl©^f*f> 1 9 2 2F«J-C±T»S 
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[0 06 6] C©it^S{4SRp°o 1 5<D±M*\ D -7 Ht^i 

©^^<^gptt 1 7 ©i^i L-ce^fig^^ms 1 3 (c 
j;o=^a3tv. ^©it«i{4^cic?)i^mfii**. a-isffiffi 

E^K3 6 (02 1 ) (CJ:o-CftlfftKK^^3n^o 
[0 06 7 ] 02 3~E12 6t*iC. 3.^,'<>K©ftl:f 

if^wsijiai^^Toa. ftt,f*im#S7 1 i. 
r> {cfi£-pT$otsp-r-53>f^"i'3;©i^ffis«iai$ig 

7 4^WTSo ^A#|S|SlliaJ#S7 3B. ffilfftgtOS 

7A»|i*|g«jS^§6lc.!g«)}i^^-^^^#K-e*?>. 7 
A^S$ffj®^PS7 3 ti. ^A3©:^ b Ci-<5'<iS?:^W 
■r2,^Aag^^m#©3 7©1^tBffi<!:. ftlfm^tti^ 
K3 8-C^^IHi3n-&Stfl^«i. ftSSiJ^S 9 ©ftt.-f ft 
g©?i>J^fiit?:§£mU^fAi6»ii*t<l®=£^T^ fcCDi l/T 

ffiif<^*«iiii^K3 8«. ^j^mwrnn^^^t 
F-fe;i'^fA^p>^t?>. u-Y^>\^<r>m^. ±s4s?cB^ 

ABK^Wf^nSo TSiti3flJfflI*S7 4«. ftlfftg 
©g^ftStctfeD-C. TS2©W^2aa©ii53«r*fl 
ffll^ ^^St?* 0 . TSIS 3 ISS^K 2 9 tens 5 
^4:^^?.= TS«^f^J^a)^e7 4{^. ffliEgi57 5?:^ 

[006 8] ^SftlM^K? 2 ftlf5SS-e#«CD»J 

S«i*^p>ffiiEfii%4^o-cftif$il^m7 1 

fgT' $, 0 ffilESP 7 5 (C . TSJSffiW S ©'X@»iiE<e=5: 
^x.-54.©iU-C&-5>, ^S*lJ«iiI*®7 2B. ia25(C 

13 2 4 icS^-r J; /S^-^f— •:5^Jl'7 6, ft 

iE«i*RR*S7 9 4Wt-Cl,^^. A5/->7— ^Jl'7 6 
B ftlfjfig-CiO«>±M4©#l«<4S. ±S4iCf^« 
•r?>^^a. teJ:U=««W©lftCf«a©tBEM^«:«I^O 

S^S7 7B. ttCfiie-C, ±5S4©^l^aB. ±S4 

tcf^ffl-r-s?^s. fc-j;D>ww©ttifftS5:a'J«T^>^ 
> — > 3 >^ai*e 8 1 ^mt mi£M^^ 

K7 9B, ^'C^»->«imgi58 2 t. ffiiEm^SPa 3 i 



(133 



8 6«:^Ut:t>^>. 
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liB^rai (a>i5£ftA) =5:^a-r?.<bit(c (S2) . a^ft 

fclJ^ra (iaJS«B) ^r^W-r^ (S3) . 

c) ^i^ai-rs (S5) . :^7--j>i//'i-:'i'fi®*^ai 



[ 0 0 B y J (-U-'^SW'Jw-T-j-x ■ " --•^ - • — • 

iy V > dr©§®g©aSJ&'^«^=& R S 1 ~ R S 4 Trnr 

gesB 7A3*5TI^Lt:±a4A5TS2±0«+^W 
fj^. 7i.3*5*T*-CE:^3^<&T3^^fci*> 

_ _k. ^ .J, 4i=«-w//r>T II 



(Sl-Sn) ?:l^:1£L/cv'-^8¥il'^^ 

>^aiSP8 2ti. #1^ 



^S3 8©«iiiim (7A->-;>^©Mm) w„ tt, ^ 



1 0 0 7 2 ] ffliEffi*fiSSi58 3 ffliEfii^^-?'-^ 8 
4ibT, ftlfftSPM (0. > i"^ 



2©KiI!>'<-t'Pi-/rii';iA.cst.-* »' w . 

1 0 0 7 0 ] 132 5 ©sanS«:mT<fc ^ic. ^gSU^SP-C 

» ^ A 3 oTi^®a-c. . y^^Mmms o 
Km=&1fC^ (SI. S4> . ccraK^SfST^-^-^^.-^^ 



M«^ft^KJ;O^>;liliiEfii0hlc^^sn?,. c©J;^ 

©TMK 3 mm^m 4 4 stiiEgP4 5 icxti 3 n 

Sliia^- ;WHlffiiEffi0h-CffiEOfc]i[3{c$ifiSJbTfl 

ifj]nx*Mf*5n^= '^xmnEmehU, *©*ifliiEic 
ffi0h©sss^iia<^>»i^^*^^*^- m^^^f^ 



^m^ifc. (SI. s4> . 50 or 3i"5Fr4«c;;^s*r^*^^^*.n*. 
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[007 3] 02 7 ~029<!:it«;. iT-'<> h^M 

$1KSI^K7 3 A*Wr?.*5, 02 3©FllOTMlS3*<J«fiI 
^S7 4«^L.-Cfce.r. 7A^i!W#^©7 3 ACC. 
fiiEgi57 5 A=&«Utl^^. ^A^Wiai^S7 3A 

7Atta«^w*S3 7(D;^ ha-f(4®<t. m^in 
mj^m^B 3 8 ©ftif t . nmmm 9 ©aif fts 

<D«'JS«it?rS1tb?jAi^^P^S'l®=^^T^ feci UT* 

[007 4] :7:g*l]®*m7 2 A«. ®2 8 (C7J^-r J: ^ 
J^ii- >7— ^^1' 7 6 A. iSrSf' -f y T-jSI^Hi^lS 

80 A .x-^->t^UigB8 2A, ;^-7--J>i/A..Mt<D 
nm^mmiQA. ffliEfii^^g|5 8 3 A. teJ:0-NC^ 

mS|58 2AfcJ:C>*ffl]E^S|58 3AlCj:»}, ffliEffi^fiX 
#:e7 9A*i«R£3n-S. NCKg'^©ai^=^>f-ti" 
jwSiJ 8 6 A ic», :^ •7' -J > ^ 'i^(Dnmm'&(Otcib 

ms,m-fnmmm^m 1 8 A-hmrs.-^ na. nc^s 

» ftlf*i^«^K7 3 AlCfeW^^fflflP^r'nO^SgP 

^5.©{:i-c^,-^>. Ai»->f-:/ju7 6 ab. ^fc- ^ 

.A-df->7^-^;i'7 6A«. i^a^-f 
V V,-#.w„ „ *^ 6 e - * -ctD^ A V y > ^^©^ I- 

^g|J8 3AK(i. tfiEW^^7=-if8 4A<!:br. § 

yN-i/->«oc. ^faffiifftKe. tssftse- 

[ 0 0 7 5 ] C tD^S*IJ^ai^K 7 2 A (C J: o X^m\m 
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ftlfftS©*^lUftS0 s«, 7A3ASTP4UTJ:S4A^ 
TM2±©««WCcmu/ci#«:. STfl*^*^S^"^l 8 
OmMKy<Dmttiy) . 7A3Ai:^■-^^'^^a-^'@^<® 

ps otc*r-6*T\ ^xm^c/J^3^£ftK<i:nc^. *® 

^. ^ A 33tl^±S-r ±^4*5TS2*^?>lBi-r2>* 

r « . n ^m'SM 4 a ft gPSEMs 1 2 Aiffit* w{c*t-r ^ 

^tCTc© 1 8 0 g©ffl«:K^. ;^ 7- 'J > d^^^ ^®Me^ 

{^Ai/y^i'oi^s) Wo {*. 7A3©-m-c 

±M4*i«^tW(C«bfctt*^iE,^b. ffllf*W-r 

7A3*i±»l.-C±S4*5TS2*^<bllft-r^*r. *^ai 

[ 0 0 7 6 ] 02 8 tC*sW-S^^ftlJ®*S7 2 A©faiS 
vZf'^M^^B^^AU. «IW#«W„ ?:^?Ibr 
^*W„„^1^ai-r5. A5f->1^Hig|58 2 A 

B. #a7^-f •y7-.#.«^iii*l9:8 0A©<^aifi#t. ftK 

3©;^i-D-d'*fas9^«^^-^« .S^->^aigP8 2A 
« C©J:^>(c«lfflbfci^raAt (7AXhu-^) 

yx-iz->-f-:/jU7 6 A-C.BS-^b-Cttlf#t4©^-?^ 
->^SJRTS. /Si'->=^aJSI58 2 A«. ^ 

s^s7 8B, '^aiftse sisxz^msmn-^. ^mfi 
40 ,»i#©«*tw©fiiffte*i^ai-r^o mm^ckt. ^a 

3*S:i--/^'^ha-i;g^<iiPsoCca-r^i. Hi;^^^ 
ha-;uSU8 6A©*iJWc^0> 7A3»-a±#i^-c 

gP8 5AB, lHii:i>hD-Jl'Sii8 6A*>6'; b7>ftb 

i^m^sawo ©ii^±*5»5i^©ftSiiiJSS9©tfem 

^ "J b ^ SJifp-C ±M 4 *5®t*W--Bff U«W 3 n 5 
50 ±;6S<3«:*'Jffib-C»J«*^5>4'=&#4. •Jh^-fS&f'P 
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xhn-i7gS{ii©ffiiEfflPa«:»^U. \ii^:hri>. m 

8 3 A *^ e, th:^ § nfc^^ElMiEfii P a ffllESB 7 5 a 10 
tcA^^n. 1«iESI57 5A«. />'i'->^Uiai58 2A*^ 

/t;;hn-i'@^fflPso-Pa(cJ:0. -^lilOftif^JnX 

[0 0 7 7 ] *i*5. mimmBmn. c(Dn^mm^ 
ttif m«lcsffl*JA^?c^i^^co IT isiB^ udfi. c (mm 

[0 078] 

# ft a^i: E& i: fcit^{4IS©SEi4'& * D s ft §B«to 



#g|20 0 1 - 7 4 40 8 
28 

«^j:1§fiX© *>©<!: -Cits. BUiBttSj!)^^ mms^^^^ 

5S^£«fiR©fc©<!:-C*S. 
[0ffi©fSmncl!i?9] 
, c©^?^©ftSifl^S?:lSffiL.'<^lft''^^**®3£ 

[@2] |^ffllf«^©Mll-C**= 

[03] (A) ~ (C) (i, S^l5]ficf^«©±§a(i:*5 

[H4] (A) «|Sl^SS©$t^SI5€:Jfc»cL-r7nTM 

(B) «-e©^}f$fi?4®fiiMS"CS>^.. 
[05] (A) liC©|fei!^©-^J©^J5§«^*^*"-2'«^S'J 
^§l=&iMt«{c^St?KltlTiEBH0. (B) B^©i'J®0 

0 [06] nfm.mm<^M{'m^wchz>,_ 

[07] l5lftlfmi«©TMi±§a©KH?^?rn^-rfl!m-e 

[08] nmiwm-rmymmL:s^<DWi%^yr-'^ 

[09] ig*lf ^«t©TM©fl!J©^^ i ±M©M#* 

[010] (A) ~ (C) tt, &^I^ftSiM^S©itm 

0 *5j;t^P3'f;i'^cM51-r^S^|51IS0-c*>^. 
40 [0111 |i]itti^{4g1^HiS©^aiSi){f ©Si?^S-CS, 

s. 

[012] ^WiLWm^<nm^m^fr:t . =J>f ^l/SStc 

[0131 jtiia{4g«iais©fife©^^*'i^"^« 

[014] i6^{i®«^tliS©3 6iC<t!j©^}^0d?:7n^, 

[015] ii^<4s«iws©3 6cc<i6©^}^e»i*7n-r. 
3 ^ ji'giJKHai-r4«^i5iii8Ht?*«>. 
50 [016] mmsmm^<f>^ p>\x.'m^f&m^mt . 
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1017 1 w^m^\iiSo^ hicmmn^myj^rm 

[021] fllf ^DSroaHW^O-WSr^^-r v ^i^-C 

[02 6 ] i^siJiai?F.-c^s*iie5i=&^T^ii#o^a<s^®M 
[027] mmm<Dm?k<o^ eici&o^j^n^-r^/a 

[028] I51*tJffil»©^SS«ffil*®<^^'^ ^^"^^ 
[##<DlftBJ] 



4-±^ 

1 1 -ftSS'l^SJR^^ 
1 2 -ftgpgSiliA 

1 4 a~ 1 4 d-U>i' 
1 5 -Si^^liSI5°a 

1 6 -^^se 

1 7 -e^lS^SW^ 
18.1 9-S:J#t:'> 

2o-aifef> 

2 1 . 2 F 

2 5 -mmmim^ 

2 6 -m^it'^^-^^ 

20 2 9-TMi*31Sl^^W 

3 6-i»mfiiffiiE*S 

3 8-l&tfi^«i^W#® 
40. 4 1•••T:^P 

4 2 -&.m^mm^ 

5 0 -^iami® 
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[018] 
(sinfl'smwt) 



^ SW1 



PW2 ^ (cosS-elnttft) 



^ SW2 



A=sine'sinwt 

d-stvift 



PW4i <-9ni<fl-slnn)0 
I SWA 



B=COse'Si 



[020] 

sirS'sinait , 1 







[024] 




-79«IE«^fiI*gt 
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[02 6 ] 




— ^ ^ ■ mJ^\ 

•Cls:^':"J>f IB A atfl 

•Oh: gat A at 
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r-n^ma^ ^ftS *«j Fif-AC*^) 2F063 M33 BA21 BA30 BC05 CA09 

»^^ttT 5 ^ ^1^ ^"-^ 

CA29 CA45 KAOl KA03 KA06 

KAIO LAOl LAll LA22 UV23 

LA30 ZAOl 

2F077 AAOO AA13 AA49 FF04 FF12 

FF24 FF26 TT04 TT06 TT21 

TT52 TTSS TT83 W02 W21 



